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Case report

Surgically-guided zygomatic and pterygoid implants—

Implantology

Abstract

Introduction

This report discusses surgically-
guided zygomatic and pterygoid
implants.

Case report

We present a case report of a
successful surgical approach in
extreme maxillary atrophy without
bone grafting. Six osseointegrated
dental implants were positively
positioned exploiting the residual
atrophic bone: two in the canine
region, two zygomatic implants
placed using the sinus slotapproach
and two in the pterygomaxillary
region. The procedure used to iden-
tify the correct placement of the
fixtures is of particular interest.
A high-definition computed tomog-
raphy scan had been taken purely
for diagnostic purposes and this was
used to make a stereolithographic
model. The surgical approach was
simulated and then carried out
directly on a solid acrylic resin
model. An extremely precise sur-
gical template was then developed
and used to transfer the surgical
approach for positioning implants
to real bone. The patient was
already wearing a complete upper
denture, and this was modified to
become atemporary denture during
the period of osseointegration.
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No immediate loading was per-
formed. Four months after surgery,
the implants were loaded, and an
excellent aesthetic and functional
resultwasachieved withnoincrease
in bone volume from bone grafts.
The entire residual bone was used
as an anchorage for the implants.
The excellent results achieved dem-
onstrate that zygomatic implants in
association with other conservative
and guided surgical approaches are
a valid alternative to bone graft-
ing in treating severe atrophic and
edentulous maxillae.

Conclusion

In this case report, the accurately
planned surgery made the use of
local anaesthesia with intravenous
sedation possible.

Introduction
Many different surgical techniques
for rehabilitating atrophic maxil-
lae with implants to support fixed
or removable prosthodontics are
described in the literature'-2,

Zygomatic implants (ZIs) were
firstly introduced by Branemark!?
in 1998 to rehabilitate the masti-
catory and aesthetic functions in
severe atrophied maxillae caused
by trauma, congenital conditions,
tumour resection or increased sinus
pneumatisation. Given the high suc-
cess rate reported for ZI placement,
this surgical technique can be con-
sidered as a valid alternative thera-
peutic approach to bone grafting and
invasive surgery to restore function
and improve the aesthetic results for
patients with atrophic edentulous
maxilla®-1516,

The surgical approach consists
of using the frontal part of the

a no-grafting rehabilitation approach in severe
atrophic maxilla—A case report

zygomatic bone as an anchor-
age for ZI, with support from the
maxillary palatal or alveolar bone,
without any bone augmentation.
This offers a more simplified
treatment approach, a decrease
in biological impact and a more
comfortable post-surgical period
for the patient thanks to a quicker
recovery time.

In the Branemark’s'? classi-
cal approach, the ZI body is placed
through the sinus!’. The result is not
always optimal and does not provide
sufficient primary stability because
the intrasinus path of the ZI body
does not exploit all the sinus bone
available. During the post-surgical
period, sinusitis may occur due to
the position of the implant through
the sinus®’.

Furthermore, problems concern-
ing an excessive angulation of the
palatal emergence of the ZI head
can occur in patients with atrophy
and with accentuated buccal con-
cavities on the lateral wall of the
maxillary sinus, with problematic
prosthetic consequences not easy to
manage>18-23,

Since Branemark'?, new proce-
dures and improvements have been
developed to eliminate or reduce
these problems, to preserve the
integrity of the Schneider mem-
brane and increase the fixture’s
stability (‘sinus slot approach’
introduced by Stella and Warner
in 2000)?*. More bone is used as an
anchorage, and the primary stabil-
ity is greater.

The sinus slot used to place the ZI
is a guided window made through
the buttress wall of the maxilla
(i.e. a small antrostomy); the ZI is
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always directly visible. The implant
axis is consequently more verti-
cal, and a better buccal emergence
of the implant is obtained. Also the
implant head is better aligned with
the maxillary arch and the resultant
prosthesis is more comfortable to
build.

This anatomical dissection,
smaller than that of the Branemark!?
approach, accelerates post-surgical
recovery time and reduces related
oedema and ecchymosis!®24-32,

Miglioranga et al.®33* described
the exteriorised or extramaxil-
lary approach, where no antros-
tomy is needed. For patients with
extremely pronounced buccal con-
cavity, the exteriorised approach is
a good alternative for oral rehabili-
tation. It is a less invasive surgical
procedure than the slot approach
and the original Branemark*? pro-
tocol, the surgery time is reduced
and the emergence of the implant
head is close to the residual
alveolar crest?33-3¢,

Using these last two approaches,
the risk of causing sinusitis is sig-
nificantly reduced because the sinus
membrane is not damaged, there is
a greater bone-to-implant contact
and anchorage, the emergence of the
implanthead allows a better designed
prosthesis and appropriate oral
hygiene maintenance®15242526:33:37:38

Immediate provisional loading
or a properly reconditioned remov-
able prosthesis can be used dur-
ing the period of osseointegration.
Prosthetic loading of the implants is
usually performed 4-6 months after
surgery.

Depending on the anatomical con-
ditions and intermaxillary occlusal
profile, the prosthetic rehabilita-
tion can be carried out through joint
prosthesis, screwed prosthesis
or conventional fixed prosthesis.
The aim of this report was to dis-
cuss the no-grafting rehabilitation
approach in severe atrophic maxilla
in surgically-guided zygomatic and
pterygoid implants.

Case report

A 75-year-old Caucasian male
patient with total edentulous
maxilla required fixed implant-

prosthetic rehabilitation on mandib-
ular implants. He had no history of
pathologies that could contraindicate
surgery. A trial orthopantomography
was carried out and subsequently a
high-definition CT scan of the facial
bones confirmed the severe atrophy
of the maxilla. There was no sinus
inflammation.

On the CT scan, a stereolitho-
graphic model of the facial bones
was created and used to simulate
the surgical intervention, physically
placing two implants in the planned
beds: canine pillars, ZIs emerging
in the pre-molar distal region and
pterygoid. Given the severe anatomic
concavity of the anterior wall of the
maxillary sinus, especially of the
left side, it was decided to position
ZIs with a technical slot procedure
(Figures 1-3).

Figure 1: Frontal view of stereo-

lithographic model.
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The next planned step was the con-
struction of a surgical template to guide
the optimal position and inclination of
the implants in the patient’s bone.

The implants measurements were
decided and verified on the model:
Medentis 4.8 diameter x 45 mm bila-
terally for ZI, with an inclination of
the stump of 40-45° 4.1 x 15 mm
for the pterygoid implants and the
canine pillars.

The surgery is performed under
local anaesthesia (2% Carbocaine
with vasoconstrictor) with intra-
venous conscious sedation (Mida-
zolam) after antibiotic prophylaxis
with amoxicillin and clavulanic acid
(2 g) two hours before surgery.

A slightly palatal incision is made
in the maxillary crest with a bilateral
vertical posterior releasing incisions
(like Le Fort I exposure). A mucoperi-
osteal flap is reflected to expose the
alveolar crest, the piriform opening,

Figure 3: Stereolithographic model
with zygomatic implant inserted.

Figure 2: Palatal view of stereolithographic model and the surgical guide on
the right.
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the central and posterior part of the
zygomatic complex, the infraorbital
nerve emergence and the lateral wall
of the maxillary sinus. The retractor
is then placed to separate the cheek,
to guide the osteotomy and to pro-
tect the soft tissue from drilling. The
compression of the infraorbital nerve
with retractor must be avoided as the
invasion of the orbit. The hard palate
is minimally prepared.

The surgical template is posi-
tioned and screwed to the premaxilla
with two bone screws 9 mm long and
2 mm in diameter (Figure 4).

Implant sites are prepared and
guided positioning of the pterygoid
and canine implants is performed
(Figure 5).

Corticotomy of the anterolateral
wall of the maxillary sinus according
to the slot technique is performed.
The inclination of the slot on the
anterolateral wall of the maxillary
sinus is pre-determined by the sur-
gical template and the antrostomy

Figure 4: The surgical template is
then positioned and screwed to the
premaxilla with two bone screws
9 mm long and 2 mm in diameter.

Figure 5: The canine implant is
placed with the surgical template.

is performed with a diamond ball
drill with a progressive diameter
preserving and slightly detaching the
sinus membrane.

Following the inclination predis-
posed by the slot, the ZI beds are
prepared under visual control using
progressive-diameter drills with

extra-oral access and alveolar zygo-
matic arch direction. The implants
are then screwed in place with a
manual screwdriver (Figures 6-7).
The definitive prosthesis is scre-
wed using preformed abutments,
tilted at an angle of 0° for canine

Figure 6: The sinus slotis made with
no damage of the sinus membrane.

Figure 7: A view of the zygomatic

implants placed in the left sinus slot.
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pillars, 20° and 40° for pterygoid and
zygomatic implants respectively.

Haemostasis control, followed by
suturing of the surgical field.

Adjustment of the temporary
prosthesis.

Four months after surgery, an
imprint is made using appropriate
components and a fixed screw pros-
thesis is produced (Figures 8-10).

Discussion
If on the one hand, procedures to
increase the amount of bone for

Figure 8: Frontal view of the final
prosthesis.

Figure 9: A palatal view of the final
prosthesis.

Figure 10: Post-surgical OPT.
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subsequent implant-prosthetic reha-
bilitation of patients with severe
atrophy guarantee good long-term
results, on the other hand they inevi-
tably increase the overall morbidity of
treatment, especially in concomitance
with important extra-oral bone with-
drawals. Even using alternative bio-
materials, such as bone from a bone
bank®, these are high-impact inter-
ventions, especially if we consider
the often advanced age of the patients
that request this treatment. Moreover;
in the case of fixed implants, manage-
ment of the long period of healing
required for the implant before load-
ing is the cause of severe discomfort
in those patients who are unable to
use even a temporary prosthesis.

Given the current socio-economic
difficulties, in clinical practice it is
becoming increasingly common for
patients to demand therapies that
offer a good final result while at the
same time reduce costs, healing time
and the temporary inability to work,
as is the case with major recon-
structive surgeries with extra-oral
withdrawals. It is, therefore, under-
standable that over the last decade,
given the excellent results achieved,
the use of ZIs has gradually estab-
lished itself as a reliable procedure,
offering good long-term results, and
to be considered also as a rehabili-
tation treatment of atrophic maxilla
in the context of post-trauma, post-
cancer and serious malformations.

If the intrasinusal path for the ZI is
not used, the Schneider membrane
is respected, the bone anchorage
is increased and the post-surgical
rinosinusitis are reduced.

The guided anatomical positioning
of the implants facilitates the subse-
quent prosthetic both in the distribu-
tion of occlusal loads, and in hygiene
and functional management.

Surgery is usually planned through
a digital simulation and surgical tem-
plates created are then used to carry
out the intervention.

This case report is particularly
interesting given that the surgery

was completely planned and real-
ised on a real stereolithographic
resin model of the jaw, without the
use of any computer-aided simula-
tion. It was firstly performed at the
workbench and then transferred to
the patient, using a surgical tem-
plate produced to allow the guided
positioning of the pterygoid and
canine implant, and to identify the
location and inclination of the ZIs.
This, in our opinion, is more precise
than the digital projections currently
in use, especially if we consider the
hypothesis of guided surgery with
mucosa-supported templates. The
size of the implants was measured
directly. According to the original
protocols, the surgery was carried
out under general anaesthesia with
nasal intubation.

Conclusion

In this case report, the accurately
planned surgery made the use of
local anaesthesia with intravenous
sedation possible. The surgical time
is consequently shorter.

We are continuing our research
and are now testing a system that
allows ZIs to be positioned under a
completely guided approach using
the slot technique.

Consent

Written informed consent was
obtained from the patient for publi-
cation of this case report and accom-
panying images. A copy of the written
consent is available for review by the
Editor-in-Chief of this journal.
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